Cell growth and substrate effects on characteristics of a lysosomal enzyme (cathepsin C) in Duchenne muscular dystrophy fibroblasts.
Skin fibroblasts from normal males and males suffering from Duchenne muscular dystrophy were studied in culture over a 10-week period. The lysosomal enzyme cathepsin C (dipeptidyl aminopeptidase I; EC 3.4.14.1), defined by the chloride-dependent hydrolysis of dipeptide-beta-naphthylamide (dipeptide-beta-NA) substrates at pH 5.1, was significantly lower in Duchenne cell sonicates and cell lysosomal preparations. The apparent difference in activity tended to increase with in vitro cell culture age, with the Duchenne cells being found also to grow faster and yield a greater number of cells at confluence. An analysis of all 10 cell lines as a group indicated that cathepsin C activity was related to growth rate. In addition, while analyses of cell homogenization and fractionation showed that the yield of cathepsin C was not different in Duchenne lysosomal preparations, the enzyme showed significantly lower latent activity in the Duchenne lysosomes with Gly-Phe-NA used as substrate. However, despite significant differences in specific activity compared with normal lysosomal preparations, no latency difference was observed if three other substrates were used (Gly-Arg-, Pro-Arg-, and Pro-Phe-NAs). The expression of this enzyme can thus be differentially influenced by cell growth and its latency characteristics can be influenced by the substrate used in assays.